Holt (2001) proposed developing Scientific Information Systems to construct and validate theory concerning complex multi-person systems. Holt described a process of successive cycles of theory refinement using information in databases. Holt, Boehm-Davis, and Beaubien (2001) discussed the development of theory for describing crew performance in the aviation domain by statistically analyzing performance measures. These inductive, theorybuilding approaches require good data and analyses. Unfortunately, obtaining good quality measures may be difficult in domains such as aviation which are complex, dynamic, and multi-person (Holt, Johnson, & Goldsmith, 1997; Holt, Hansberger, & Boehm-Davis, in press).
was simulated by changing ACT-R parameters and structures. Specifically, higher expertise was simulated by combinations of high strength of associative links for procedural behavior, higher working memory capacity, and cognitive strategies such as the systematic reactivation of goals cued by external stimuli such as a checklist.
One advantage of using the cognitive architecture was that a complete profile of cognition and performance could be measured for each simulation run. Model performance measures include total time for all tasks, average time for each task, checklist steps skipped, repeated, or performed out-of-order, automation programming delayed, skipped, or incorrect, and the omission of required communications.
Qualitative results such as step skipping, repetition, and intrusion of incorrect steps were observed at lower levels of simulated expertise. Emergent results included crew miscommunication, differential situation awareness, and forgetting relevant goals under certain conditions of delays and interruptions. The precise profile of performance differences for different levels of crew expertise can be used to develop assessment items, strategies, and guidelines for assessing performance of commercial crews.
